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(54) CONTROLLER OF HYBRID VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a controller capable 
of coping with the requirement on quick gear change during 
traveling in stopping an engine, and inhibiting the hydraulic 
pump driving output of an electric motor during the stop of 
the engine. 

SOLUTION: In a hybrid vehicle capable of being traveled and 
driven by transmitting the output of a metallic V belt-type 
continuously variable transmission 20 connected to an output 
shaft of an engine E to a driving wheel, and having a second 
motor generator 50 capable of driving the driving wheel in 
parallel with the engine, this controller controls the gear 
change to control a gear ratio of the continuously variable 
transmission to a value corresponding to an operating 
condition at that time by driving a second hydraulic pump 56 
by a pump driving electric motor 55, and applying the oil 
pressure obtained from the second hydraulic pump during the 
traveling in stopping the engine, and starts the engine to 
drive a first hydraulic pump 3 to apply the oil pressure 
obtained from the first hydraulic pump for controlling the 
gear change when the requirement on the gear change too large 
gear change by the oil pressure obtained from the second pump 
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to be coped by the control of the 
is generated. 
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AP (%) lC^i:TS*Ki!;^F l(1 ^^J6-5. £©£: 
sb, m7 \Zm-?£o\Z, &mv£Tt7±)UMg.AP 

(%) \z^cx^mwitiF tl ,f)^tf>^sf>^nxm^ 
sap (y^-t^^B^a**) icMj^-rs^ffi 

<&#*>-&.k3fc, fi#BS»2jF..tt, *lVi!i^<& 
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V>. £©HK::&^T, T^"k;i/PiSAP= 1 0 0 %ii\£ 
7P±)l>-km (WOT) ©tt^SrjgSfcU 7?±i)lMg. 

ap = o %t«7^-t;^ffl©«6l**#-r^. 

[0 0 3 6] S^-^K»J^F E ,tt, /tyr-y 

5 1 ©S§SSOC£i|£3iVj&->£;fca?>£tt-5. £©fc 

0 8C^-r«fcp»r. $iVi:/VyfUSfISOC 

iz&tTmtt-fmwiii f„ ^«e>*©^nT^$ 
§isoc KMffc-rss^-^iBf^ F„^i8*^ 

K*i:oTRjrr6. &43, m 8 * x5 \Z, « 

^-^KKjtj f b , «*itv*^€r < &*B£/hs < . 
n v J- y 8e§» s o c a<*#r v> » £ v>. 

[0 0 3 7] Xr-^ys 1 4 IC&WT d©J;5 IC 

LTtSlC^nitS^KWj^ F„ t&T^E-^WSMj F„ 
<h£tfc&U F IT <F.,©£i*KW:x>^>»g(Mffl£: 

8, SI 9) . tizt>%. ^K«J^F„*<fe*:^-^ 
«»J^ F E V x 0 V» t £ fctelg 2 S?x * U~ 

*5 0 K«koTfcH-#fe«Sto*f?;Lfcv>fcj?>, x>>>> 

EKx-SKKj^frfcit-S. 
[0 0 3 8] iS?C F„^F„ ©t#lC«m2^E-^>? 
0IC«t-5KS!j^fT*ipIigT&-5fcJe), 
•.yT/S 1 5K4SV>TX>^>£-IJ##ltT££<h*<W^ 

XT7 7"S 1 6»C:fcVvrx 

«x>^>-Nf^±^pf*^i^snfc«^»c«, xfy 

1 Tfrtt'rvZfS 1 8. S 1 9 Kit*. ±^©J; 
^tCX>i?>51ig^f«! ! afeIW&fT5. — X>>?>— 
^lh*oJggT?$.S»^C«. Xr7yS2 0, S 2 1 
izMfr. x>i?>^ihSt5i:i:fel;x>i;>f?jt^ 

[0 0 3 9] &L±<DfflW7n-\Z&^T. Xr^/S 1 

?1 4*«^3-a-*i:fc'bK:«Jt^5y5 l 3 0©^-&$fl 
^e^a««2 0tC«tS^3$$!l®SrfToT. *M*^ff 

[0 0 4 0] £^TJC*3ViT. X>^>5— 
7D-S1 0tC*3Jt-5X>i?>^±ffpl!)£IJ»f^S 1 5 

MI^ftv>t?l:ttXf-v7'S 3 5»cj4*x>>?> 



( 7 ) 

morcttxomtit. ^>i?>&±*\zmmmzmm?z> 

z. comtrnfe-r sx yv> >&±mm\zi& c-cmcr* 
a*. mx\t. mi o owht»:iss^ns. m 

§fi*^^«±T?$)«)«h$lC«, Xf-^yS 3 2 Kit 
[0 0 4 1] 7.^>^yS 3 ^U-^M.I£fr 

ztnmzntztz) \zi*-?i»-*7-7> 

6<Dmm\zfctx&{frrz>w. mz.& 250m 
mHgmm\zw>fet<nz>. y^-+ftjE*<^<a^TT 

nzm&zitxTvzfs 3 3 icit^. x>5?>wig8is 
m^TVfzfrsfr&mm-rz. 20 
[0042] fux, g^ise*<*Tot#c«i-rx 

5 ICjt^X>i?>(?±^H»^fTt>-a-r, X>5?>WE 
ys 3 4Cii^X>>7>f?jl:=£rffoI-rs. 
tlT^O. S«Silte*^TbTVi-5ti-g-{C©^X>^> 
[0 0 4 3] ±fEX>>*>5Hte$Q«:7 0-S 1 0 

iz^\f^^>^>^±WF^jmmmmmmums 1 6ic-^ 30 

Xfy^S 9 OJcisViTx^v'^ihfFBl^ 

*-t©s**!E7-r*. x>i?>^itfi : ^ffi$nTv^ 

»-&lC«X-T--vyS 9 1. S 9 2 KilA,T, *3V4ft 

Uf7yS9 3) . iin^IEfcL (MS 40 

hz\ft£M&-?z>®!mZ7pm-v&K). ^(Dyu-^z 

[0 0 4 4] —^5. SDJlSdV/d t^ftWffl, -TUt) 

*>. mmvtm-?&z>iimwit<titz££\zte. xy-vys 

9 4 CiS*-#3iV**^f3t#jiV 0 J; D*€rvvfl»§a>a*H 
BS£n&. £<Z>/3?5£*jiVOte. IOBi^$aV0T^ 
fr Ufc t £ icm 2 >-9" 4 2 lc«t £ H U 7 >7~ U 

2 5©[Hje^ai*inIiEfeS/h<0^T*t). 50 
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S5km/hTW. *)iva*m;£#ilV 0 J^TKfcS 
®ffld^pTtet^?)©T> V^V 0<Dm&\ZitZL(D2i£ 
[0 0 4 5] — V>V0©^Jd«, Xf-y/S9 

v<&Biff^#jiv o £-zmmzit2>e>\zm&-2ti2>mr£\-z 

Tv= (V0-V) / (dV/d t) iCiO^g: 

[0 0 4 6] #.\Z, Xf7 7'S 9 6»rit^ 
mn^-fS 5»Ci0K»J^tl-5^2fE&JE7}?>7 p 5 6 

ztzMz&wttmx&mmmT rz&m-tz. z.z\-?m 
r o teitta3f?ittt^ e. fgit-r ^ t £ 

K>, *gtX3ttMf|2 0©&*£jgtfc (LOW) ©*<J9 0 
ICjfiV^^tk^Bf^^tfcROtbTt9:S$n.S. Z.(D 

z.iifrt>ftfrz>jz?iz. m&v&mttRAftz-t-ftfcm 

5 6 e, ©fSJEK «fc 0 £j£<3«EfcS$g&j£f$H#S*« 
j$f$fg]T r il©a^)i^fraT r Bill: 

^r-fc^jc, &mmmuto£mtE<t>%&i£RAii\z*t 
feVTnmmz?tb#tt>*,nT®.fe2tiT&K). z.<D>f 

[0047] -a\z. ±tio)£?\z:jiet>*>titz&Mmmm 

ISlTvt^MflTrtJltKl/ Uf-y/S9 
7) . Tv^T r(D£g\Zi**r<D2i£.X.>*?>&±m L vl 
SI«**tjtb. Tv<T r<0<»:#tC«X>i?>f?±l1 : pJ 
Sr«M$-r-g.. -T?St)^, x>^>*f?S&HjSli-^ (X?- 

7 7"S9 8> . z.<Dz.£ft*>ttfrz>Jiy\z. &&mmm 
isiTvit ^ww*©^fflfr«*-r-5 riie^^tc^i; 
Tm&-$tizm&&&mg.i izttfo-tzm-z&K). *^ 

MitPtF^«, r^2?E6JE7|?>y*^«S&$n^fflJEJCJ; 
[0 0 4 8] ^©^tr^ViT. 012*#itTM 

mz&tm-rz. *-r. 012 (a> m&v&mit 

RAT^fT^Jt, ^2fftJl7lf>y5 6d->e©?SJIlC«t 0 

l o vfM\z&& vtzm&<o& 

(b> i5i^ (o \zk. yu-^mmfru^nxm 
m-emizmmv 0 z>tzsb\zm&-2nz>m&M. 

[0 0 4 9] 012 (B) li^SdV/d t*itkfeW 
/h$m§£-£^U 012 (C) «MigdV/dt*i 
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*#tM§££^-r. 012 (b> ©a£j$©«-a-icte. it 
&mmmTvw&<. &mttwmiz&mitRO£x&m 

[0 0 5 0] — 012 (C) <Dffi&<Dm&iZ\Z, S 

«ia<fc£n. mM&&±?zM\zx<Dftmtz&mtzm7£ 
^iittRo*i#e»ns. ^o^tA^e»^sj;-5{r» x 
>i?>»cj;0ffisjsn^mittffi#>y3©§fi«:+^ 20 
*#&t>©fcbT*w-tt, tfy^mmmnm.^-? 5 5 

»C«tOKI!)$nsm2*ffi7t?>y5 6£/hM:n>/t* h 
[0 0 5 1] ±IS©J:5KLTX>^>#±aiffBj3ft 

fct#»cfrt5n^x>>?>^ih«fjaafeiffli uf^s 

20) CDrt^lCOV^THl 3£#MLT!ftl5!-r-£„ 

^*3^^7-y9 1 n>hn— juy w^r fvw:/8 l (0 
3#M) ^Kib^ii-S Uf'vT'S 4 l) . ?7yfa 
>hn-^y|//-fH/^8 ltt/— v;Pi7D-X^ 30 

J:DM1 0 8, 1 0 8 aSHl^>lraa313rTM^il 

*KT£. ^©Jgm. S3iEUfccfc-5lr. «S8l0 7*tK 

V^ctdil^^-y^l 4fcL<kmii:7V-*l 5 

+ 1 5*itfcir«iS:3nfc^i:^-5. 

[0052] ^ftcio, x>-^>m^WE s t&mm 

AJ]t${2 1 £ftfffl&jftttiaw#ll 0\Z&^TV)K>mt< 40 
n, ^)S«A^tt2 1 ±OX>v>{BJ»C^jia{B!l<DlHlfe 
3 n& H <h < ti 0 , X > 5> >fli fc* ft -5 31 # 
"TO WI^CDjgfeWBJhSft*. -T&fr*.. x>v>>E 
£— ^f?±bTm2 ; E:-3'v ? i^U— ^ 5 0tC«fc?)#*& 
3 6 <£KSibT^ff-r-5i:#»c:. -?-<£>|H]«ttftJ«ii1S0& 

mmi o\zio^rwK>^nxx.>'j>m\z^mstxu 

^tzfr, X>v7>EtM^it«^fii#l 1 0 ©|8]©lsHS8l$ 

mzx^\^-TK) v)vpam^-r, S2t-?^x^ 
w-^5 0(omW]tii)mm^.<m^3 6\z&Mznz>. 
zwtztb. M-yfu 5 iv>mmmt)&mw5i\z-rz>z\}i& 50 
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& < . S.t»im9eeJMt 3 6 * e. ©SK»JC J; t)I2 : E 
-i'5>x*l'-^5 0AtKl!j^nSi:^JCS6^©J;V>x 

[0 0 5 3] ^IC, X>^>^-B#^jhbT^^F B UC*5 
tt5BgS^j£tfcRT£g[fr-r£ Uf5/7'S4 2) . B 
a^jgJttfcRTtt, 0 1 4 ir^fcfc 5 \Z. HL&VtTZ 

x>i7>*S^«)-r-5amr©Bg^iitfc 
x>>?>«:f?SSIIibT%jl^5^^3 O^SSifSLfc 
i€riCX>^>E©|Elg*iSS2 0 0 0 r pmtftSi^ 

&W/hs<> s#mw}j]h±g<tt^m&\z\z. x>-^ 

v 5 >E©lHlte*iBSl 200~1500r pmt&5<t^ 
[0 0 5 4] Cl©J;3tCbT7.-7 i ^^S 4 2 K&^TB 

2ttjE#>y («»*-r;nn>7 r ) 5 6 £b®jT3&b 

Uf'^S4 3) . 
fW«l^£01 5l;:^bT43?K dC-CtSST^-fV- 
3j*H7bTV»*ja»536**WWfr* (XT7/S5 1) . 

*-fV->WI*7bTV»<6«'&fctt. Xfy^S 5 2 (Cit 
ftSgJfcRA ( = NDR/NDN) S»ft*. fi 
U NDRttgl|sltet>'t}-4 1 ICiD^tBSn* 
-f^-U2 2©0fiftT*?), NDNttSS2EHE-fe> 

tj-4 2 Kj:ottai;£ft.&F »;:/>:/—»; 2 soisifefgn? 

[0 0 5 5] Xf^yS 5 3lCil*-> 

re (=rt-ra> *^-r^». $zmttmmRE<Dt& 
*z\,^^\z^mmwtf&mx'$>z>Tztb. ■fcy-rmmm 

m^^E-^5 5lr«k0^2«JE*>y5 6$rffift-r-5. 
'©ifrX^^^S 5 5 JC*5ViT^"f V— *t-fey h$ 

n, -0Jg2?tiijE#>:/5 e^id^n^t^-fv-ic 

^-^ 5 5©^> • *y<Dmg.& / J>ti.< b. • *7 

rv^. ^jgtt<SMRE©*e^fii*^^ffiJ;t)fe 
/h^^i#tC«^3$©^*^<, ^2*ffi7p>7 p 5 6 
OBiBMSns Uf77"S5 7) . 
[0 0 5 6] JWiW.t^^^^^yS 4 3 \Z^xmWl 

^tlSrffi«j-r-5<h€lCti7.T-^yS4 4A^X 
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©f&!lffl)F*J#£0 1 6 »C*bT*30. Z-CDM^iZ^Xit 

Km) \zfcctz£&it*mzn%£?\zmm&&®M2 io 
os«ftWig«s ^ifi^^^^^-h 
)i>7 7c\t.z.<D£.oi<z%kwc$tmmm2 
&%tc&\z&^ft.mW)i>&fcM2it:2>rcti?>m#znz> h 

# v>« < as h tc**h l 7 {c^T-t o \z wt 

[0 0 5 7] Jfcfc, ^fi/^S 4 5*»6^7-y^S 4 6 

Kit*, u ^iijas-r t£fr*>m&&m®ffi 2 0 k* 

3&»ft*»**IWrr* af'^S7 l) . ^JgtfcfilgRE 
#flT**attRA#B«^itRTJ:D*€rv»«^fc: 

tt. SB*tt*/hS< (OD /X-H9-f^) 

jssk. *ajt«jSRE3&«jEm«atfc 

RAd«B^3tJtRT«fc»5/h$V»«^-lr«, JGftJfce* 

(Lowfijir) -rsi^s^ss. 

[0 0 5 8] £©&», ^3$tfc«^REAift©»^-|C« 
^TfrS7 2C»*, ^Ittfif REt, &<Dm-V$> 

ft©ffl1?*«.«^-) Ktt^T-y^S 7 ft©flt 
TftO-€-©*fijfcffit**H:«5W^:^3ft^2©^fflt^tfc 
SSREtSttKtS. *aifcfl36RE3&«SfS2©Bf«« 
iO^V^ <*fcjfiV») CW^ftODf'vO^ 
3$a<ifcg t WW U * 3Mt^« tLTOD flgf&B&m^ 
tt*»!jrr* Uf->ys7 5) . ^jStk<BSlR 
E#*2©Bfj£«J:B/JvSV>»£- (»*#**«.fc0:*;*tt 40 
ft ©fiiT £l*&3&ODJ8^©£3#<&££ 

-5 Ury/S 7 4) . 

[0 0 5 9] — is. 7 1 C4SV»Ta£jStfc<Hae 

jWE©ttT?**£«Wr3n&»^l;:tt. Xfy7*S 7 7 
Kit*. £SItfc<SI^RE<h, IE©fflT»0 
tfc*6i«l*SV»JS3©0f«ffl[t*lktt-r*. ^ittfciS^R 
E*«JB3©BrJ£*J:D*SV»»£- <*KiE^> 
©&fi#fcV»i:WWbTlffll3©£3^*ttfc#-;i'K^ 
-5 Ut7^S7 9) . ^MffllREi(|tI30f^i 50 
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0 ^-©*6^Md<ttKW^:^ Am 4.©Bfte* t^ItkfiS 
REtSftftfS. **H:fiH6RE*«JB4©0fJfeffl[J;t) 

l, ssa»^«tuTLow«iiBasiifrftffl[*i!oe-r* 

tfllfb, £M^«£bTLOW«g&&j$lt<(Ht&I8 
5tf3 (X^r-^yS 8 1). 
[0 0 6 0] £©£5KbTig5g£ftfc^5£Jt^ffiKa 

-3\,*Tzs7 hn>hn-;w^76 6©ffOK»WH«3 
jft£E->U >^2 3, 2 6^©SJE*i«t^<£JES!IWJajE© 

[0 0 6 1] R±, X>S?>-R£#jk£fT5 £#©«■« 

f?jhWf fc, ttttj&tt&Wft l 0 K4J w SMit^ 9 ? 3 1 1 
4;fc«fctf*£jt:7V-*i 5 6j)WbTi>?>«li0l 

si 2 >y 5 6 ©K»££j£Jt{sga l *£ <^ 

£\z\tftmt7 5y<?3o&m&&i<it-cm&&j&mm2 
o * * a im&an s**tti»«ott ©stems 

[0 0 6 2] ^niCiO. X>?>£— IMPibSttTg 
2^_^-^x^lx-^5 0fclJ:<&^frBM&SfT3i:# 
It, ffi«it«J«««l 0«fcDX>5?>flJIC*W-*lHrt65l 

fr^fefe, x>j?>€HSfi»bfct#lCX>3?>E<E*« 
H t A< 7. &-XiZ3:>~?>mW}MW\z&ff 

0 ©^jtf&lW::® bT, «S%%WR 2 0 

T«t < . XSMttx^jp:?— at/hs < TAv>tv>5*JjiS[ 

semir?y*-3 o\tm&&mmm2 o 

©^■&©I^x^;u^— t>/h$ < t&v>. 
[0 0 6 3] Afe. «±tc^v»Ttt, ^Mv^;uhiC:« 

*<. JURSea««ttJl©J:5S:^-f ^©fc©lcPS?»ns 
t>©-c»4fev». £Zt. i>-?>-^Mc»ut. tfr^ 
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18 



srr«fc5KH3tj£LTv»s era**. w&m$.<Dmmv> 

^±ICS'J0^5->^*E^LT> Z.(D^^y^\zJzV 
# Jt Bf \Z Z. <D ? y v f- ZMtk £ it -5 <t 5 KWJSft b T s 
[0 0 6 4] 

iSWTte. #>7^1M!«^--;SM;:.J;oTgl2*E&JE# 

rmM^mm <D$zmt£&jt<Dt& omtevtm \z& ct^m 
m&x&±\;xitg\z\tx.>~;>£t&mLTm 1 «jetH 

@sfkT^sfc^T^<, ^2affi5p>y*Kgb-r^« 

[0 0 6 5] ft*. iHg«^ir^i;TM^snss^ 
£ m 2 faff # > y*> £ £ n £ IC J: 0 # £ 
n£g*^3SaS<h£tf:&T£#J&J#g:£iS!l7\ Z.<DW 
g'J^S<rcfc0S*^i$^«^«^ji3SSJ; O^^v^t 30 
*ij»f5nfet€ricx>>?>si&i(ibTm 1 *£E#>^* 

[^Bcoffim^ltt^] 

[0 1 ] *%Esg»c^^A< F*MO«*e»gf 

[0 2] ±B»fte£SBC«l*«fHMm£f?3&K 
«J&£^-r»flEle]8&0T?&3>. 

[03] ±flE»£^gB££ttsf£SM*ff&fT5BB 

#?j££^-riftflElE]880T-&3. 
[0 4] ±l2«j*g^Safc^Jt-5^1ifWffllSfT^SB 40 

[0 5] ±JE»ae»SBfc*tt*«UWHWSfr'5Bfi 

[0 6] ±JB»;fc^gB££l?«j£fTB»iMffrt£« 



[07] ±Cj£ffB»IWBlcfflV»6n*B*B»*F«, 



[08] ±MM7W$iMm\z&tfZ>WLtt-5>W$)}Ji F 
.,i*Sv* < t«Ayr 1 JSSfiSOC©BI«*^ 

[09] ■6o«Bic«it«x>^>B±ip?mvnH«i 

[010] 0 6©*flffliir*^x>>7>^±ffl : Bj^^*ij 
[011] ±ffix>^>#jhlTOB»«W*iaiHBfc* 

K&m&v&mit r a t ^5S«8»ia tot, mxmmm 

[012] MjS^fTlC±0^tt:€:RA*^ROST^ 

[013] m6<DMW\z#tf2>x.>-»#±m%imfflw 

[014] 01 3<DM®iZ&^Tmm-2tlZB%i&&tt 

r t <t*Mv43 ±^7?twsAP tommzm-rif 
[015] 01 3 (Dfflmz&\iz>nwi*-c )v#>7mm 

[016] 01 SVMWiZ&V&WMiryvT-mWfflW 

[017] 01 6CD$d«C^ViT^$n^5£ji^5^ 
^h;^Tc£*3lV:fcJ;tf&jI«?tina to£©H&&^ 

[018] 01 3WlWWlC^l7*y-U^3i^SfMffil© 
E X>i?> 

3 SfliiftjE#>y 

20 ^JSv^hstaigggBB 

31 7-fh-7y+7h (mwiti&mm 

3 2 77'ftJl'H7'f77"^t (ffiSjTie^) 
3 3 7r-ft^H'J7">*t (ffift7j£jg*i) 

34 ^^yri^>zy^jmm (mwiti&mm 

3 5 7^7X;U->^7h (K»)7jg^?S) 

5 0 g2t-^-7i*l/-^ 

5 5 ^>yffiKiffi«^^-^ 

5 6 Sg2iftJEtf>:/ 
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